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Common presentation of atretic parietal cephalocele is mostly seen in infants 
and young children. It is a palpable midline parietal soft tissue mass which is 
thought to represent involuted true cephalocele (meningocele or encephalocele) 
connected to dura mater via a fibrous stalk. Atretic parietal cephalocele is associated 
with increased incidence of intracranial anomalies.. Parietal cephaloceles comprise 
about 1% of all cerebrospinal congenital malformations and 10% of cephaloceles. 
We report here the case of an atretic parietal cephalocele with no associated brain 
malformations in adult. (Folia Morphol 2018; 77, 3: 591–596)
Key words: atretic cephalocele, encephalocele, straight sinus, brain 
herniation, adult, neuroradiology
IntRoductIon
Atretic parietal cephalocele (APC), also known as 
atretic cephalocele (AC), refers to small subscalp le-
sions that consist of dura, fibrous tissue, neural and 
glial rests [41]. Cephaloceles typically present at birth 
and usually come to medical attention within the first 
week of life. They are categorised according to the 
site of the skull defect. They are often sporadic, but 
the occipital form may be part of a genetic malfor-
mation syndrome. Most cephaloceles and associated 
malformations are treated by surgery. The prognosis 
depends on the site, content of the sac, operability, 
hydrocephalus, and other associated malformations. 
Cephaloceles are designated as: occipito-cervical type, 
if the skull defect involves the occipital bone, foramen 
magnum and the posterior arches of C1, C2, etc.; oc-
cipital type, if the defect lies between foramen mag-
num and the lambda; parietal type, if the defect lies 
between the lambda and the bregma; lateral type, if 
the defect lies along the coronal or lambdoid sutures 
as far inferiorly as the anterolateral and posterolat-
eral fontanelles; interfrontal type, if the defect lies 
between the bregma and the nasal bones; temporal, 
if the defect lies along the superior surface of the pe-
trous pyramid; fronto-ethmoidal type (synonym: sin-
cipital), if the defect lies between the nasal bones and 
the ethmoid bone; spheno-orbital type, if the ostium 
for the herniation involves the optic foramen, the 
superior orbital fissure, or a defect in the orbital wall; 
spheno-maxillary type, if the ostium for the hernia-
tion extends through the superior orbital fissure and 
the inferior orbital fissure into the pterygopalatine 
fossa; nasopharyngeal type, if the defect lies within 
the ethmoid, sphenoid, or basioccipital bones [48]. 
Martinez-Lage et al. [32–34] classified AC into two 
types: Type 1 consisting of arachnoid tissue with clus-
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ters of anomalous blood vessels limited to the stalk 
of the lesion, Type 2 consisting of meningeal tissue 
intermingled with dermal and fibrous tissue, as well 
as clusters of anomalous blood vessels, extending as 
a net, and ectopic neural or glial elements. In accord-
ing to classification of Martinez-Lage et al. [32–34], 
our case can be evaluated as type 1, because, it is 
clear that soft tissue mass is localised under the scalp 
(Figs. 1, 2). In addition, Peters et al. [43] detected 
subscalp lesions that are covered by skin. APC differ 
from the other cephaloceles as defined by Yokota 
et al. [56] by having small, non-cystic, flat or nodu-
lar lesions arising in the vertex midline. Magnetic 
resonance imaging (MRI) and computed tomogra-
phy (CT) are the best imaging tools to evaluate the 
possible concomitant central nervous system (CNS) 
anomalies in patients with ACs. Pathological clas-
sification of cephaloceles is known as meningocele 
(leptomeninges and cerebrospinal fluid [CSF]), menin-
goencephalocele (leptomeninges, CSF and brain), 
meningoencephalocystocele (leptomeninges, CSF, 
brain and ventricles), AC (small nodule of fibrous 
fatty tissue), and gliocele (CSF lined by glial tissue) 
[7, 39]. APC are associated with anomalies of Chiari II 
and III malformations, corpus callosum agenesis and 
Dandy-Walker malformation [32, 38]. 
The aetiology of cephalocele in the majority of 
cases is not known. Like neural tube defects, cepha-
locele is considered to be multifactorial in origin and 
a variety of genetic and environmental factors have 
been implicated in its aetiology [12, 23]. The influ-
ence of genetic factors is suggested in some cases 
of occipital cephaloceles that are associated with 
genetic syndromes such as Knobloch syndrome [46], 
Meckel syndrome [40], and other rare syndromes 
[14]. Moreover, the significance of the role of genetic 
factors in occipital cephalocele may be supported 
by its increased incidence in families with previous 
neural tube defects [51]. The incidence of cephaloce-
les is 0.8–3.0 per 10,000 births [20, 28, 48]. Thus, 
cephaloceles are approximately 10 times less common 
than myelomeningoceles. Mealey et al. [36] found 60 
encephaloceles and 559 myelomeningoceles among 
76,280 admissions to a children’s hospital over 
Figure 2. Sagittal T2W images demonstrated flow void extending 
posterosuperiorly representing embryonic position of the vertical 
straight sinus (long black arrows), prominent superior cerebellar 
recess (red asterisk) and a small subscalp mass (black arrow).
Figure 1. A. A midline small subscalp mass on unenhanced computed tomography (red asterisk); B. A small bone defect (blue asterisk) at the 
posterior midline of parietal bone which was connected to the scalp mass (red asterisk).
A B
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a 20-year period. The different types of cephaloceles 
show strong geographic variation, substantial dif-
ferences in incidence and form with race and sex, as 
well as different associations with neural tube de-
fects: among white populations in Europe and North 
America, occipital cephaloceles constitute 66–89% of 
all cephaloceles [13, 48]. In Southeast Asia, sincipital 
cephaloceles are more common [50]. Among white 
Australians, 66.7% of cephaloceles are occipital and 
only 2.2% sincipital, whereas among aboriginal Aus-
tralians, 50% of cephaloceles are sincipital [48]. Igbos 
Nigerians have a similar, disproportionately high inci-
dence of sincipital cephaloceles. It is clearly seen that 
genetic origin is important to define different types 
of cephaloceles. The male to female ratios are 1/(2.0–
–2.7), approximately 2:1, and approximately 1.5/1, 
respectively. Occipital and parietal cephaloceles ap-
pear to be related to neural tube defects [48]. Mealey 
et al. [36] reported that 7% of children with occipital 
encephalocele show concurrent myelomeningocele. 
Three percent of patients with (cervico-) occipital 
cephalocele have diastematomyelia and 3% have 
a second cephalocele in the parietal region the same 
as our in-patient [48].
The diagnosis is based on radiological findings. 
Ultrasonography is of great value in determining 
the size and content of the cephalocele, the size and 
shape of the skull, the extent of bony defect, and the 
size and shape of the ventricular system and its rela-
tion to the cephalocele sac in both the foetus and the 
neonate [11, 27]. This method is particularly useful in 
the prenatal diagnosis of cephalocele and associated 
malformations [8, 22, 44, 45, 47]. In the postnatal 
period, the CT scan and MRI provide us with the most 
useful information regarding anatomic structure in 
delineating various brain and skull abnormalities as-
sociated with the occipital cephalocele [52, 57].
We report here a case of a recurrent APC, which 
is rarely seen, with characteristic imaging features 
in adult. We described all types of AC in detail and 
discussed pathological classifications of cephalocele 
in this review. 
case RePoRt
A 25-year-old man who had been operated for 
a subscalp mass when he was 5 year old. Twenty years 
later, he was admitted again to neurosurgery clinic 
for recurrence of the mass on the operation site at 
a rural hospital. The pathology of mass was normal 
in his report, and excision of superficial mass was 
misdiagnosed as dermoid cyst. Over 2 years, the pa-
tient had been complaining of gradually increasing 
mass on the operation site. Therefore, the patient 
was admitted to neurosurgery clinic in our university. 
In routine radiological examinations, CT and MRI of 
the brain were performed for characterisation of the 
mass. A small cranial defect at the posterior midline 
of parietal bone which was connected to the scalp 
mass was observed on noncontrast CT (Fig. 1A, B). 
The lesion was hyperintense on T2W and hypointense 
on T1W images. Sagittal T2W images demonstrated 
a bony defect involving the underlying parietal bone. 
T2W sagittal and axial images showed flow void ex-
tending posterosuperiorly representing embryonic 
position of the vertical straight sinus and prominent 
superior cerebellar recess (Fig. 2). 
Based on CT and MR imaging findings, we present 
here recurrent atretic parietal cephalocele in adult 
which is not associated with malformations of APC 
(Chiari II and III malformation, corpus callosum agen-
esis and Dandy-Walker malformation etc.).
dIscussIon
Atretic cephaloceles are formes frustes of cepha-
loceles that are characterised by a small, noncystic, 
flat, or nodular lesion situated in the midline of the 
scalp, either near to vertex (parietal form) or just 
cephalic to the external occipital protuberance (oc-
cipital form) [56]. The prognosis for patients with 
a cephalocele depends primarily on site, content of 
the sac, operability, hydrocephalus, and additional 
malformations [16, 25, 29–31, 34, 36, 48, 55].
Historically, the term cephalocele, in a restric-
tive sense, is defined as a protrusion of part of the 
cranial contents through a congenital opening in 
the cranium, typically covered with skin or mucous 
membrane. However, in a broad sense of the term, it 
has been used to include also the acquired traumatic 
and nontraumatic forms. The condition was first de-
scribed by Forestus in 1590 [6]. The first monograph 
on the subject was written by Corvenius in 1749, and 
was followed by a long series of papers on the various 
aspects of the disorder including the clinical features, 
pathology, incidence, pathogenesis, and treatment 
[6]. Ballantyne’s comprehensive morphologic study 
contributed significantly to the understanding of the 
pathology of the lesion and its classification. A variety 
of terms have been used to describe this congenital 
lesion. They include “hernia cerebri,” “hydranenceph-
alocele,” “encephalocele,” “cephalocele,” “cranium 
594
Folia Morphol., 2018, Vol. 77, No. 3
bifidum,” “exencephalus,” and “exencephalocele.” 
The term “hernia cerebri” should be reserved for 
acquired lesions. “Hydranencephalocele” is confused 
with “hydranencephaly,” which represents a different 
congenital lesion [21]. “Cranium bifidum” describes 
only the bony defect. “Exencephalus” is confused 
with “exencephaly,” which represents an earlier stage 
of anencephaly [51]. The term “exencephalocele” 
is also confusing and should be avoided. Among 
these, the term “cephalocele” appears to be the most 
appropriate [6, 17]. This term denotes two specific 
types of lesions: herniation of brain tissue with the 
overlying meninges through a cranial defect (menin-
goencephalocele or encephalocele); and herniation of 
meninges without brain tissue (cranial meningocele). 
Today, the terms cephalocele and encephalocele are 
used almost interchangeably in the neurosurgical 
literature. Diminutive forms of cephalocele appear 
as small noncystic subcutaneous nodules and are 
often of no clinical significance. These forms have 
been referred to under a variety of terms including 
“occult,” “rudimentary,” “abortive,” “sequestrated,” 
and “atretic” encephalocele or meningocele of scalp 
[34, 41, 56]. The other terms used for these subcu-
taneous lesions include “brain tissue heterotopia,” 
“glial heterotopia,” and “glioma” in scalp and nasal 
regions [15, 53].
Atretic encephalocoele was first reported in 1972 
by James and Lassman [26], who defined it as 
a degenerative form of encephalocele. Its reported 
incidence is 4–17% of all the encephaloceles [56] 
and parietal location comprises 40–50% of cases. It 
has been rarely reported in adults [2]. Parietal cepha-
loceles are very rarely seen (1% of all cerebrospinal 
malformations and 10% of cephaloceles [43] and if 
they are congenital, they are usually associated with 
many anomalies such as corpus calosum agenesis, 
Chiari II, Dandy-Walker malformation. McLaurin [35], 
in his series of parietal cephalocele, noted that 3 of 
4 patients with encephalocele had major developmen- 
tal brain abnormalities and died; the fourth patient 
remained alive but with severe psychomotor retarda-
tion associated with phenylketonuria. Of 7 cases of 
parietal meningocele, only 2 had brain abnormality 
that consisted of agenesis of the corpus callosum, 
and none of them died during 9 months to 10 years 
of follow-up. Simpson et al. [48] noted that among 
8 cases of parietal encephalocele that were followed 
up, 7 were severely handicapped, but none of the 
3 parietal meningocele patients showed significant 
disability. In a study by Patterson et al. [41], 5 of 
8 patients had parietal AC as an isolated anomaly, while 
3 patients had other brain abnormalities, with the most 
common additional finding being ventriculomegaly.
Generally, venous anomalies accompany this dis-
ease, and most of these cases have benign clinical 
findings. Causation of abnormal venous drainage in 
the great vein of Galen, the straight sinus and the 
superior sagittal sinus may be secondary, through 
interaction with a developmentally pre-existing en-
cephalocele [24, 37]. Regardless of the mechanism 
of AC formation, vertical embryonic positioning of 
the straight sinus has frequently been identified in 
these lesions and deserve to be mentioned both as 
a marker of the timing of the embryologic insult and 
as a clue to radiologic diagnosis “hallmark imaging 
sign”. During stage 7a of cranial venous development, 
corresponding to a crown-rump length of approxi-
mately 80 mm, the straight sinus is nearly vertical in 
a ventral-dorsal plane. We also determined that the 
straight sinus was coursing vertically and prominent 
superior cerebellar recess in T2W sagittal and axial 
images (Fig. 2). Various malformations may be seen 
in APC, especially in Chiari II and III malformations, 
corpus callosum agenesis and Dandy-Walker malfor-
mations [19, 37]. Other associated malformations 
include ventriculomegaly, cystic malformations, het-
erotopias of the posterior fossa. In this case, we have 
not seen any concomitant anomaly except for the 
parietal location and typical imaging findings.
The bone deformities of AC could be seen on 
plain X-rays [5, 10]. However, not all patients with AC 
present with bony defects or scalp lesions [18]. MRI 
and CT are the best imaging modalities to evaluate 
the possible concomitant CNS anomalies in patients 
with AC. The bony margins of an AC could be oval or 
elongated in shape, and taper from inside to outside. 
The cystic content is isodense to the cerebrospinal 
fluid or slightly hyper-dense to the brain parenchyma 
in CT [1, 5, 32]. The cyst is hypointense in T1- and 
hyperintense in T2-weighted MRI scans [3, 9]. The AC 
content enhances if a vascular structure is present 
inside it [1]. We observed that the lesion was hyper-
intense on T2W and hypointense on T1W images as 
the same results in other studies [3, 9].
concLusIons
In conclusion, we present here recurrent APC, 
which is not associated with brain malformations in 
adult. The incidence of APC is rarely seen in adults. 
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A few case reports of APC in adults have been  reported 
in literatures so far [1, 2, 4, 5, 24, 42, 49]. The most 
important diagnostic workups include ultrasonogra-
phy for prenatal diagnosis and MRI and CT in children 
and adults [27, 54]. The presence of straight sinus 
coursing vertically and prominent superior cerebellar 
recess is detected through radiological findings. Espe-
cially, the straight sinus coursing vertically is the most 
important landmark to radiologically define APC.
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